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1
ELECTRIC POWER GENERATING SYSTEM '

BACKGROUND OF THE INVENTION AND
PRIOR ART STATEMENT

The invention relates to an electric power generating
system for a vehicle. More particularly, the invention
relates to an electric generating system for an electric
vehicle for chargrng electricity to batteries by utlllzmg
wasted power in drwmg the vehicle.

Ina gasollne engme car, an electric generator 1S con-

nected to an engine and is always operated for charging
necessary electricity into batteries as long as the engine
turns over. In an electric motor car, however, the elec-
tric generator cannot feasibly be connected to an elec-
tric motor for moving the car due to energy consump-
tion-reproduction rates between the electric motor and
the electric generator. It is preferable to find another
energy source for generating electricity in an electric
car and for charging the batteries to prolong battery life
in each usage. Many techniques have been proposed in
this regard.

In U.S. patent application Ser. No. 139,049 filed on

“Apr. 10, 1980, now abandoned, an electric power gener-
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- Accordingly, an object of the invention is to provide
an electric power generating system utilizing superflu-
Ous power.

- Another object of the invention is to prowde an elec-

“tric power generating system as stated above, in which

superfluous power is efficiently accumulated to rotate
one generator. |

A further object of the invention is to provide an
electric power generating system as stated above, in
which the generating system operates by an inertial
force when the vehicle moves as well as by vertical

-movement of vehicular suspensions.

- Still further objects and advantages of the invention
will be apparent from the following descrlptlon of the
mventlcn

SUMMARY OF THE INVENTION

In accordance with the invention, an electric power
generating system adapted for use in a vehicle is pro-
vided. The vehicle includes at least one electric genera-

- tor and one battery. The generator comprises at least
- one energy converter for receiving waste movement of

23

ating system is disclosed utilizing inertial rotation of a

drive shaft and vertical movement of vehicle suspen-
sions. The system mechanically transfers or changes
superfluous movement - into  rotational power and
thereby charges the electrical generator. The system
effectively operates to thereby generate electricity.

In U.S. Pat. No. 3,861,487, an electric power means

for a vehicle is shown in which an electric generator is
operated by vertical reciprocating movement of the

vehicle’s wheel axles. Namely, two cylinders having
pistons therein are situated between each axle of the

wheel and a body of the vehicle so that the pistons

the vehicle and producing pressure fluid flow there-
from, and power transmitting means for receiving and

‘changing the fluid flow into rotational power and trans-
~mitting the rotational power to the electric generator

- when the stored rotational power reaches a predeter-

30

mined level. The generator is, therefore, operated by
superfluous movement of the vehicle and generates
electricity. |

The power transmrttlng means of the electric power
generating system comprises at least one power cylin-

- der having a power piston therein with a power piston
- .rod extendlng outwardly from the power cylinder,

35

receive vertical movement of the wheels and transmit

rotate the generator. Rotation of the pump winds a

spring. When rotational power is stored to a certain

level in the spring, the generator is rotated by the power

reserved in the spring. The power means utilizes the
pump to wind the spring. Since it relatively requires a
great deal of power to rotate the pump, fluid from the
cylinders is stored in the ‘pressure tank until enough
pressure is obtained therein, and then the pump is ro-
tated. Acccrdingly, the generator is rotated only peri-

odically, and 1t is therefore impossible to obtain enough -

45
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e]ectnclty for a vehicle. Energy efficiency of the power

means 1S not good. -
A shock absorber drive unit is dlsclosed in U S. Pat.
No. 3,981,204, in which vertical movement of the shock

absorber is mechanically changed into rotating power

for the generator. U.S. Pat. Nos. 3,559,027; 3,939,935:

4,032,829; and 4,113,047 all disclose related structures

and techniques as stated above. In these patents, vertical
movement of suspensions of the vehicle is directly
changed into rotating power for the generator. These
techniques will be satisfactory so long as each mecha-
nism is utilized independently. Namely, the techniques
In these patents cannot be combined with other power
for operating the generator because magnitudes of su-
perfluous power that is produced are different and

55
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power cannot be easrly accumulated fcr rotating one

generator.

which is actuated by the pressure fluid flow transferred

from the energy converter. The power transmitting

means further includes coupling means engaged with
the power piston rod of the power cylinder for chang-

- Ing reciprocal movement of the power piston into rota-
fluid to a pump through a pressure tank to thereby 40

tional movement, and a speed converter disposed be-
tween the coupling means and the electric generator.
Preferably, the power transmitting means includes two
power cylinders, each having a pcwer piston and a
power. piston rod. A two-way valve is provided for
selectively transmitting the pressure fluid flow from the
energy converter into one of said two power cylinders
to alternately operate the power cylinders for continu-
ously rotating the speed converter.

Each power cylinder comprises a piston spring inside
the power cylinder to urge the power piston into a
retracted position, an outlet valve connected to the

cylinder, and a switch for actuating the two-way valve

and the outlet valve. When one of the power pistons is
extended to a maximum position, the switch is actuated
to change the two-way valve to allow the pressure fluid
flow to enter into the other cylinder and close the outlet
valve of the other cylinder. At the same time, the switch
operates to open the outlet valve of the extended power
cylinder to allow the fluid to exit therethrough by pres-
sure of the power piston due to the piston spring. The

- above operation is repeated for every actuation of the

switches installed in the power cylinders. |
- The power transmitting means further comprises a
pressure regulator to feed the constant flow of fluid

from the energy converter to the cylinders, and a fluid

reservoir to receive fluid from the power cylinders and
supply fluid to the energy converter. When high pres-

sure fluid is transferred to the pressure regulator, the
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regulator receives the high pressure fluid and feeds
lower pressure fluid to the cylinders. At the same time,
the regulator retains or accumulates high pressure flyid
therein. When fluid pressure supplied from the energy
converter drops, the high pressure fluid accumulated in
the pressure regulator is gradually supplied to the cylin-
ders. In the case where high pressure fluid is continu-
ously supplied to the regulator, fluid is transferred to
the fluid reservoir directly through the pressure regula-
tor. . i

The coupling means of the power transmitting means
comprises a shaft, two single-direction gears connected
to the shaft to rotate the shaft in one direction, and a

coupling spring situated between the shaft and an end of

the speed converter. The gears are engaged with the
power piston rods of the power cylinders to transfer
only expansion movement of each power piston rod to
the shaft. Consequently, when the power cylinders
expand alternately, the shaft is contmuously rotated.
Rotational power applied to the shaft is retained in the
coupling spring, and when the rotational power reaches
a predetermined level, the speed converter rotates to
charge the electric generator.

The energy converter of the electric power generat-
Ing system comprises at least one first energy converter
Including at least one fluid pump with a handle. The
handle is connected to a wheel shaft of the vehicle to

receive vertical movement of the wheel shaft when the

vehicle is driven so that the fluid pump is operated to
transfer fluid to the power transmlttlng means. Prefera-
bly, the first energy converter is provided with two
fluid pumps. The fluid pumps are actuated so that when

the wheel shaft moves upwardly and downwardly, one.
of the pumps Is In a inspiration cycle and the other

pump i1s in an expiration cycle to continuously transmit
flmid to the power transmitting means.

The fluid pump of the energy converter comprises a
pump cylinder and a pump piston in the cylinder. The.

pump piston is engaged with the handle to be moved up
and down due to vertical movement of the wheel shaft.

The fluid pump is further provided with two one-way
valves for inspiration and expiration of fluid into and

out of the cylinder. Consequently, when the pump pis-
ton 18 moved vertically, the fluid is transferred to the

power transmitting means. Preferably, a plurality of 45

first energy converters are provided in the vehicle, for
example at front and/or rear suspensions of the vehicle.

The energy converter of the electric power generat-
Ing system may additionally comprise a second energy

converter adapted to receive rotational power of a

drive shaft due to inertial movement of the vehicle. The
second energy converter may be used together with the
first energy converter. In this case, it is unnecessary to
provide another power transmitting means. The power
transmitting means is operated by the fluid transferred
from both the first and second energy converters.

The second energy converter comprises clutch
means having a drive disk fixed to the drive shaft and a
rotational member slidably situated along a longitudinal
direction of the drive shaft, operation means for sliding

the rotational member toward the drive disk, and pump-

mg means connected to the rotational member for flow-
ing the fluid to the power transmitting means. When the
operation means is actuated, the rotational member is
moved to frictionally engage the drive disk. Conse-
quently, the rotational member is rotated around the
drive shaft to actuate the pumping means. The Opera-

tion means is only actuated when the drive shaft is not
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driven by the power means of the vehicle so that the
rotational member of the clutch means is driven by
rotation of the drive shaft due to inertial movement of
the vehicle.

The rotational member of the clutch means includes a
front frictional portion to frictionally connect to the
drive disk, and a clutch pinion engaged with the pump-
ing means. Immovable intermediate gear means 1s pref-
erably dlsposed between the pumping means and the
clutch pinion of the clutch means. The clutch pinion is
always engaged with the intermediate gear means even
if the rotational member is moved back and forth. Ac-
cordingly, when the rotational member is engaged with
the drive disk, the pumping means is operated.

The operation means comprises an operation piston
connected to the rotational member, an operation pump
tfor moving the operation piston back and forth, and a
switch for actuating the operation pump. The switch is
assoclated with an accelerator of the vehicle so that
when the accelerator is off, the switch operates to acti-
vate the operation pump to thereby frictionally connect
the rotational member with the drive disk.

When the pumping means operates, the fluid is sup-
plied from the fluid reservoir to the pumping means.
The fluid from the pumping means is transferred to the
power cylinders through the pressure regulator and is
then returned to the fluid reservoir.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG 11s a top plan view of the vehicle equipped with

an electric power generating system according to the
present invention;

FI1G. 2 is a rear side elevation view of a first energy
converter, which is taken on line 2—2 in FIG. 1.

FI1G. 3 is an enlarged cross section view of a fluid
pump equipped with the first energy converter shown
in FIG. 2;

FIG. 4is a plan view of a power transmlttmg unit, in
which some members are shown in section and are
schematically illustrated:

- FIG. § 1s a perspective view of the power transmit-
ting unit shown in FIG. 4, in which several members are
deleted therefrom; and

FIG. 6 1s a side view of a second energy converter, in

which some members are shown in section and are
schematlcally illustrated.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT

Referring to the drawings, FIG. 1 shows a top plan
view of an electric motor car 10 equipped with an elec-
tric power generating system in accordance with the
present invention. The car 10 is provided with front
wheels 11, rear wheels 12 and an electric motor 13
actuated by batteries 14. The front wheels 11 are sup-
ported by axles 15 while the rear wheels 12 are attached
to axles 16. First energy converters 17, 17', 17", 17'" are
connected to the axles 15, 16 to receive vertical move-
ment of the wheels 11, 12. The first energy converters
17,17, 17", 17" are further connected to a power trans-
mitting unit. 18 by means of fluid intake lines 19, 19 and
fluid supply lines 20, 20.

The motor 13 is provided with an automatic transmis-
sion 21, and a drive shaft 22 extending rearwardly there-
from to connect the transmission 21 and the rear axles
16. In the middle portion of the drive shaft 22, a second
energy converter 23 is installed, which is also connected
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to the power transmitting unit 18 by means of the fluid
intake line and fluid supply line (both not shown).

In FIGS. 2 and 3, the first energy converter 17 is
shown, which comprises two fluid pumps 24, 24’ fixed
to a body (not shown) of the car 10. The fluid pumps 24,
24’ are vertically separated from each other, and each

- pump 18 respectively provided with a handle 25, 25
having a universal joint 26, 26’ at a forward end thereof.
The universal joints 26, 26’ of the handles 25, 25’ are
connected to joints 27, 27’ of a ring 28 situated around
the axle 16 of the car 10. Accordingly, when the axle 16
moves up and down due to driving of the car 10, the
handles 2§, 25’ move up and down as well. In FIG. 2,
the first energy converter 17 is connected to the rear
axle 16, but the energy converters 17", 17", are also
connected to the front axles 15 by the same manner as
stated above (energy converter 17’ is connected to the
rear axle 16 t0o0). |

The fluid pump 24 comprises a cylinder 29 and a
piston 30 with a piston rod 31. The piston rod 31 is
reciprocatingly supported or inserted into a hollow base
32 of an end plate 33 of the cylinder 29, and is provided
with teeth 34 on a side portion thereof. The teeth 34 of
the piston rod 31 are engaged with a pinion 35 extend-
ing outwardly from the cylinder 29. The pinion 35 is
connected to the handle 25 so that when the handle 25
is vertically moved, the pinion 35 rotates forwardly and
backwardly. Consequently, the piston rod 31 is moved
up and down to thereby reciprocally move the piston
30.

The fluild pump 24 includes an inlet pipe 36 and an
outlet pipe 37. The inlet pipe 36 is provided with an inlet
valve 38 and is connected to the fluid intake line 19,
while the outlet pipe 37 is provided with an outlet valve
39 and is connected to the fluid supply line 20. Accord-
ingly, when the piston 30 moves upwardly and down-
wardly, fluid is inspired into the cylinder 29 through the
1inlet pipe 36 and the valve 38 from the fluid intake line
19, and is expired to the fluid supply line 20 through the
outlet pipe 37 and the outlet valve 39. As shown in FIG.

2, two fluid pumps 24, 24’ are provided in one first

energy converter 17, but they are operated such that
either one of the pumps 24, 24’ is always in an inspira-
tion cycle and the other is in an expiration cycle. Conse-
quently, fluid is continuously supplied to the fluid sup-
ply line 20.

Referring to FIGS. 4 and 5, the power transmitting
unit 18 is shown, which receives the fluid from the first
energy converters 17, 17, 17", 17"’ and the second
energy converter 23 through the fluid supply line 20,
and rotates a generator. The fluid from the energy con-
verters 17, 17", 17" and 23 is at first transmitted to a
regulator 40 for regulating pressure of the fluid and is
then sent through a two-way valve 41 to one of the
power cylinders 42 or 43, where the fluid energy is
changed into rotational power. The fluid is finally re-
turned to a fluid reservoir 44. |

The regulator 40 is provided with a piston 45, a
spring 46, and a safety valve 47 connected to the fluid
reservolr 44 through a pipe 48. Generally, the fluid
flowing from the fluid supply line 20 enters into the
regulator 40 through an inlet 49 and exits through an
outlet 50 to the two-way valve 41. However, when high

pressure fluid is transmitted through the fluid supply

line 20, the piston 45 moves backwardly due to the high
pressure. After the high pressure is reduced to normal
pressure, the piston 45 gradually returns back to the
tnitial position by means of the spring 46. When high
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pressure fluid is continuously supplied to the regulator
40 moving piston 45 rearwardly, the safety valve 47 is
actuated for directly returning the high pressure fluid
from the regulator 40 to the fluid reservoir 44 through
the pipe 48. The regulator 40 receives high pressure
fluid and retains the fluid therein, so that the regulator
40 also functions as a capacitor.

The power cylinders 42, 43, which are connected to
the regulator 40 through the two-way valve 41, are both
similar (therefore, only power cylinder 42 will be ex-
plained). The power cylinder 42 comprises a cylinder

31, a piston 52 with a piston rod 53 and a spring 54

around the piston rod 53. The piston rod 53 is provided
with teeth (not shown) on an underside thereof to en-
gage a single direction gear 55 connected to a shaft 56.
A piston rod 57 of the power cylinder 43 is provided
with teeth 58 to engage a single direction gear 59, on the
shaft 56. The gears 55, 59 which are engaged with the
piston rods 53, 57 respectively, are operated so that
when the piston rods 53, 57 extend, the gears 55, 59 act
to rotate the shaft 56. When the piston rods 53, 57 re-
tract, the gears 5§, 59 do not affect rotation of the shaft
56.

The power cylinder 42 is provided with an outlet
valve 60, and the piston rod 53 includes a projection 61
at a forward end thereof to actuate a switch 62. On the
other hand, the power cylinder 43 is provided with an
outlet valve 63, and the piston rod 57 includes a projec-
tion 64 to actuate a switch 65. The switches 62, 65 oper-
ate to change the two-way valve 41 and the valves 60,
63.

When the valve 41 is opened for fluid communication
between the regulator 40 and the power cylinder 42, the
valve 60 is closed and the piston 52 is located in a re-
tracted position. The fluid does not flow, in this condi-
tion, into the power cylinder 43 and the valve 63 thereof
is open. When the energy converters 17, 17', 17", 17",
23 operate, fluid is supplied to the power cylinder 42
through the fluid supply line 20, the regulator 40 and
the valve 41. Consequently, the piston 52 is moved to an
extended position against an expansion force of the
spring 54 to thereby rotate the shaft 56. When the pro-
jection 61 actuates the switch 62, the two-way valve 41
is changed to direct the fluid from the regulator 40 to
the power cylinder 43, and the valve 60 is opened, so
that the piston 52 is moved back to the first position by
the expansion force of the spring 54. The fluid in the
power cylinder 42 is exhausted to the reservoir 44
through the valve 60. When the piston 52 returns to the
first position, the teeth of the piston rod 53 are still
engaged with the gear 55, but the gear 55 slips on the
shaft 56 to avoid causing any rotation of the shaft 56.

The switch 62 also operates to close the valve 63.
Therefore, fluid is then supplied to the power cylinder
43 through the two-way valve 41 to extend the piston of
the power cylinder 43. Consequently, the piston rod 57
with the teeth 58 engaging the gear 59 is moved for-
wardly to rotate the shaft 56. When the projection 64
actuates the switch 65, the two-way valve 41 is again
changed to direct the fluid to the power cylinder 42. At
the same time, the valve 60 is closed and the valve 63 is
opened. The piston in the power cylinder 43 is returned

by a spring installed therein to the initial position to

thereby exhaust fluid through the valve 63 to the reser-
voir 44. The fluid from the regulator 40 is again sup-
plied to the power cylinder 42, and the shaft 56 is con-
tinuously rotated by the power cylinders 42, 43. The
fluid exhausted by the power cylinders 42, 43 is stored
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in the reservoir 44, and is again supplied to the energy
converters 17, 17, 17", 17" through the fluid intake line
19, 19’

The shaft 56 is supported by supporting plates 70, 71,
and a single direction gear 72 is situated between the
shaft 56 and the plate 70 to rotate the shaft 56 in one
direction. Around the shaft 56, a spring 73 and a pulley
74 are disposed. One end of the spring 73 is connected
to the shaft 56 and the other end of the spring 73 is
connected to the pulley 74, so that when the shaft 56 is
rotated by the power cylinders 42, 43, the spring 73 is at
first wound and then the pulley 74 is rotated by rota-
tional power of the spring 73. A cover 75 is provided
- around the spring 73 for its protection.

Pulleys 76, 77 are connected to a shaft 78 supported
by supporting plates 79. A belt 80 is situated between
the pulleys 74, 76, while a belt 81 is connected between
the pulley 77 and a pulley 82 of the generator 83. The
pulleys 74, 76, 77 and 82 constitute a speed converter
for rotating the generator 83 at high speed.

As stated above, when the power cylinders 42, 43 are
operated by the fluid, the shaft 56 is rotated in one
direction and then the generator 83 is actuated to
thereby generate electricity.

Referring to FIG. 6, the second energy converter 23
is partially sectionally and schematically illustrated.
The second energy converter 23 is provided with a
pump &5 connected to the fluid reservoir 44 and the
regulator 40 so that the pump 85 receives the fluid from
the reservoir 44 through the fluid intake line 19 and
transmits the fluid to the fluid regulator 40 through the
fluid supply line 20. For rotating a shaft 86 of the pump
‘89, a drive disk 87 is integrally formed in the drive shaft

22 of the motor car 10. Adjacent the drive disk 87, a
rotational member 88 is situated, through which the

drive shaft 22 extends. The rotational member 88 in-
cludes a frictional portion 83 and a pinion 90, and can be
moved 1n longitudinal direction of the drive shaft 22 by
means of a piston 91. The piston 91 is connected to a
pump 92 actuated by a switch 93 which cooperates with
an accelerator (not shown) of the motor car 10.

‘The switch 93 is actuated such that when the acceler-
ator 1s off, the switch 93 operates to actuate the pump 92
to move the piston 91 forwardly to thereby frictionally
connect the frictional portion 89 with the drive disk 87.
Consequently, when the motor car 10 is moving, the
rotational member 88 is rotated together with the drive
shaft 22. In the case where the accelerator is operated,
the switch 23 turns off to actuate the pump 92 to move
the piston 91 backwardly, so that the rotational member
88 moves backwardly, disengaging from the drive disk
87 and ceasing rotation thereof.

The pinion 20 of the rotational member 88 is engaged
with a pinion 94, and a pinion 95, connected to the
pinion 94, is also engaged with a pinion 96 of the shaft
86 of the pump 85. Accordingly, in the case whereby
rotational member 88 is rotated, the pump 85 is actuated
to transfer the fluid to the regulator 40. Even if the
rotational member 88 is moved back and forth, the
pinion 94 is always engaged with the pinion 90 of the
rotational member 88.

The second energy converter 23 periodically oper-
ates to actuate the generator 83 when the motor car 16
Is moving by inertial forces. Power output of the second
energy converter 23 is strong, but the working duration
1s relatively short. However, the regulator 49 receives
and retains high pressure therein, so that all the energy
transinitied to the regulator 40 can be utilized. Namely,
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the power from the first energy converters 17, 17, 17",
17" and the second energy converter 23 is combined at
the regulator 40 and is almost completely utilized for
actuating the power cylinders 42, 43.

The invention has been described with reference to a
specific embodiment, but it is to be noted that the de-
scription is illustrative and the invention is limited only
by the appended claims. |

What is claimed is:

1. An electric power generating system adapted for
use in a vehicle including at least one electric generator
and one battery, comprising at least one energy con-
verter for receiving superfluous movement of the vehi-
cle and producing pressure fluid flow from such move-
ment, and power transmitting means for receiving and
changing the fluid flow into rotational power, and
transmitting rotational power to the electric generator
when stored rotational power reaches a predetermined
level, said power transmitting means comprising two
power cylinders, each power cylinder having a power
piston therein and a power piston rod extending out-
wardly from the power cylinder, said power piston
being actuated by the pressure fluid flow transferred
from the energy converter, coupling means engaged
with said power piston rod of the power cylinder for
changing reciprocal movement of the power piston into
rotational movement, a speed converter disposed be-
tween said coupling means and said electric generator,
and a two way valve for selectively transmitting said
pressure fluid flow into one of said two power cylinders
to alternately operate said power cylinders for continu-
ously rotating said speed converter, whereby the gener-

ator 1s operated by superfluous movement of the vehicle
to generate electricity.

2. An electric power generating system according to
claim 1, in which each of said power cylinders further
includes a piston spring inside said power cylinder to
urge the power piston to a retracted position, an outlet
valve connected to the cylinder, and a switch for actu-
ating the two-way valve and the outlet valve so that
when one of the power pistons extends to a maximum
position, the switch operates to change the two-way
valve to allow the pressure fluid flow to enter into the
other cylinder and close the outlet valve of the other
cylinder, and additionally opening the outlet valve of
the extended power cylinder to allow the fluid to exit
therethrough by pressure of the power piston due to the
piston spring.

3. An electric power generating system according to
claim 2, in which said power transmitting means further
comprises a pressure regulator to maintain a constant
tflow of fluid from the energy converter to the cylinders,
and a fluid reservoir to receive fluid from the power
cylinders and supply the fluid to the energy converter.

4. An electric power generating system according to
claim 2, in which said coupling means comprises a shaft,
two single-direction gears connected to the shaft to
rotate the shaft in one direction, said gears being en-
gaged with the power piston rods to transfer only ex-
pansion movement of each power piston rod to the
shaft, and a coupling spring situated between the shaft
and an end of the speed converter, whereby rotational
power apphied to said shaft is retained in the coupling
spring and the speed converter rotates to operate the
electric generator when rotational power reaches a
predetermined level.

5. An electric power generating system according to
claim 1, in which said energy converter comprises at
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least one first energy converter including at least one
fluild pump having a handle, said handle being con-
nected to a wheel shaft of the vehicle to receive vertical
movement of the wheel shaft due to drwmg operation
- of the vehicle so- that the fluid pump is operated.to 5
transfer fluid to the power transmitting means.

6. An electric power generating system accordmg to
claim §, in which said first energy converter is provided
with two fluid pumps, said two fluid pumps being so .
‘arranged that when the wheel shaft moves, one of the
pumps is in an inspiration cycle and the other pump is in
- an expiration cycle, so that fluid is continuously trans-
mitted to said power transmitting means. -

1. An electric power generating system accordmg to
claim 6, in which said fluid pump further comprises a
- pump cylinder, a pump piston located in the pump cyl-
inder and engaged with the handle for upward and
downward movement due to vertical movement of the
wheel shaft, and two one-way valves for inspiration and
expiration of fluid into and out of the cylinder. -

- 8. An electric power generating system including a

plurality of said first energy converters according to

claim 7, in which said first energy converters are pro-
vided at least at one of the front and rear su3penswns of

the vehicle. | :

9. An electric power generatmg system: accordlng to
claim 5, further comprising a second energy converter -
adapted to receive rotational power of a drive shaft of
the vehicle due to inertial movement of the vehicle.

10. An electric power generating system aceordmg to 30
~claim 1, in which said energy converter comprises a
second energy converter adapted to receive rotational
power of a drive shaft due to inertial movement of the
vehicle. | -

11. An electric power generating system accordlng to 35
claims 9 or 10, in which said second energy converter
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cOmpriSes clutch means having a drive disk affixed to

- the drive shaft and a rotational member slidably situated

along a longitudinal direction of the drive shaft, opera-
tion means for sliding the rotational member toward the

‘drive disk to frictionally connect said rotational mem-

ber with said drive disk to thereby rotate the rotational
member around the drive shaft, and pumping means

- connected to said rotational member for flowing fluid to

said power transmitting means, said operation means

‘being actuated only when said drive shaft is not driven
- by power means of the vehicle, so that the rotational

member of the clutch means is driven by rotation of the

~ drive shaft due to inertial movement of the vehicle.

- 12. An electric power generating system according to
claim 11, in which said rotational member of said clutch
means includes a front frictional portion to frictionally

- engage said drive disk, and a clutch pinion engaged

w1th said pumping means.
13. An electric power generatmg system according to

| clalm 12, further comprising immovable intermediate

gear means dlsposed between the pumping means and
the clutch pinion of the clutch means, said clutch pinion

. continuously engaged w1th the intermediate gear

means.
14. An electric power generatlng system aecordlng to

| clalm 11, in which said operation means comprises an

‘operating piston connected to said rotational member,
~ an operation pump for moving the operating piston
back and forth, and a switch for actuating said operation

pump, said switch being associated with an accelerator

- of the vehicle so that when the accelerator is off, the
- switch operates to actuate the operation pump to
thereby frlctlonally connect the rotational member with

the drive dlSk |
%k kK X
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